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PURPOSE: To prevent irregularities in sensitivity in a. resist layer and to prevent 
deterioration in a pattern profile, in a photolithography process, by performing 
pre-baking of the resist by using ultrasonic wave radiation. 

CONSTITUTION: A resist-coated substrate 24 is mounted on a stage 21. An ultra- 
sonic vibrator 22 is driven by the output of an ultrasonic wave oscillator 23. 
The ultrasonic wave emitted from the ultrasonic vibrator 22 is absorbed in 
the resist, and the inside of the resist is heated. Atmospheric pressure in the 
vicinity of the resist is lowered, and solvent in the resist is discharged. Thus 
the pre-baking of the resist is carried out. . 
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PURPOSE: To perform the patterning of copper without increasing the resistance 
value of the copper, by forming a mask film on the surface of the copper and 
etching away unmasked parts using neutron irradiation, 

CONSTITUTION: A field oxide film 2, a contact metal 3 comprising titanium, (by 
a barrier metal 4 comprising titanium nitride and copper 5 are sequentially 
formed on a silicon substrate 1, Then, a mask film 6 of titanium nitride is 
formed on the copper 5. Thereafter, neutral argon atoms are projected by using 
a Kaufmann ion milling apparatus, the copper 5 is etched, and patterning is 
performed. Then, the nitride 4, which is not covered with the nitride 6 and 
the copper 5, and the titanium 3 beneath the nitride 4 are removed by reactive (c) 
ion etching. Thus the copper 5 is patterned, and an interconnection can be 
formed. 
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PURPOSE: To ensure the detection of a finish point, in an etching apparatus, 
in which the finish point of etching is detected by sensors, by scanning the 
entire surfaces of wafers by using a plurality of sensors, and detecting the 
finish point. 

CONSTITUTION: Wafers la-lh are set on a lower electrode 3 in a chamber 
6. After etching gas is introduced, high-frequency power is applied between 
an upper electrode and the lower electrode, and plasma etching is started. 
Sensors 5a -5d scan all parts of the inside of the chamber 6 and wafers la— Ih. 
Light emitting intensity of hi in emission spectrum in plasma 4 is detected 
and applied to a finishpoint detecting unit 7, The finish-point detecting unit 
7 detects the finish point of etching based on the change in light emitting intensi- 
ty of A/. At this time, since a plurality of the sensors are used, the emission 
spectrum at each wafer position can be obtained even if the wafer is located 
at any position in the chamber. Therefore, the detection of the finish points 
of all the wafers can be ensured. 
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